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Amendment dated January 19, 2004 

Reply to Office Action of October 20, 2003 

Amendments to ^"^^ Glaimg- 

Please amend claims 1, 6, 1, 12, 13, 17, 22, 23^ 28 and 32- 
34. The following listing of claims will replace all prior 
versions, and listings, of cldims in the application. 

Listing of Claima: 

Claim 1 (Currently Amended) . A liquid crystal display 
apparatus, comprising: 

a liquid crystal element including a front substrate 
positioned on the side of an observer and having a first 
5 electrode mounted to one surface, a rear substrate having a 
second electrode arranged to face said first electrode, and a 
liquid crystal layer interposed between hh t? s -g the front and rear 
substrates, said liquid crystal layer controlling the a polarized 
state of t*w transmitted light in accordance with -bi^re- an electric 
10 field applied between the first and tne second electrodes; 

a first reflection polari2ing plate ara- ' ang e cl disposed on -the 
a front side of the liquid crystal element and reflecting t+t*- 
light of one of the two polari2ed components of the incident 
light, said two polarized components being perpendicular to each 
15 other, ttnd the first reflection polar^/:ina plate transmitting the 
light of the other of the two polarized k r cunpcs^n g nt components ; and 
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a rear member arrang e d disposed behind the liquid crystal 
element and reflecting az least a part of "Hwr light transmitted 
through the liquid crystal element. 

Claim 2 (Withdrawn) . The liquid crystal display apparatus 
according to claim 1, further comprising diflusion means arranged 
on the front surface of :said reflection polarizing plate for 
diffusing the light reflected from said reflection polarizing 
5 plate. 

Claim 3 (Withdrawn) , The liquid crystal display apparatus 
ciccording to claim 1, liurLher comprising a diffusion layer 
arranged between said liquid crystal element and said reflection 
polarizing plate arranged on the front side of said liquid 
5 crystal element and/or between said liquid crystal element and a 
rear member arranged on the rear side of the liquid crystal 
element. 

Claim 4 (Withdrawn; . The liquid crystal display apparatus 
according to claim 3, wherein said diffu^sion layer includes a 
lens film having micro lenses arranged on one surface* 
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Claim 5 (Original). The liquid r.ry3tal display apparatus 
according to claim 1, wherein said rear member includes at least 
one second reflection polarizing plate. 

Claim S (Currently Amended) . The liquid crystal display 
apparatus according to claim 5, wherein; 

said liquid crystal iay g r element has an initial aligning 
scate of the liquid crystal molecules which ace aligned in a 
twist-alignment with a twisting angie of. about 90'; 

said first reflection polarizing plate is ArrauLj e U disposed 
such that t+r^ a transmission axis thereof is substantially 
parallel or substantially perpendicular Lo the initial aligning 
diu g c - t - j ^ L T ii state of the liquid crystal molecules in the vicinity 
of the front substrate of said liquid crystal element; and 

said at least one second reflection polarizing plate is 
arranged disposed such that a transmission axis thereof is 

substantially parallel, or substantially perpendicular to the 
transmission axis of said first reflection polarizing plate. 

Claim 7 (Currently Amended). The liquid crystal display 
apparatus according to claim 5, further comprising a back light 
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ft I ' ranged disposed on -the- a rear side of said rear member for 
emitting an illuminating ilght. 

Claim 8 (Withdrawn) . The liquid crystal display apparatus 
according to claim 1, wherein said rear member comprises a second 
reflection polarizing plate that reflecti=: the light one of the 
two polarized components, which are perpendicular to each other, 
5 of the incident light and transmits the light of the other 

polarized component, anc light absorption means arranged on the 
rear side of said second reflection polarizing plate. 

Claim 9 (Withdrawn), The liquid crystal display apparatus 
according to claim 8, wherein .said light absorbing means has a 
light absorbing film. 

Claim 10 (Withdrawn) . The liquid c::ystal display apparatus 
according to claim 8, wherein said light absorption means has an 
absorption polarizing plate that absorbs the light of one of the 
two polarized components^ which are perpendicular to each other, 
5 of the incident light, and transmits the light of the other 
polarized component . 
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Claim 11 (Withdrawri) , The liquid crystal display apparatus 
according- to claim 1, wh^ir^in said rear membf^r has an absorption 
polarizing plate absorbing the light of one of the two polarized 
components, which are perpendicular to each other, of the 
5 incident light and transmitting the light of the other polarized 
component^ and a reflection plate arranged on the rear side of 
Lhe absorption polarizing plate. 

Claim 12 (Currently Amended^ , The liquid crystal display 
apparatus according to claim 1, further comprising an optical 
element arranged disposed on tiie front side of said first 
reflection polarizing plate for permitting the light incident 
5 on the front side to be transmitted therethrough so as to be 

incident on said reflection polarizing plate and also permitting 
the light of y a r jd the onf^ polarized componenL reflected from said 
reflection polarizing plate to be incident again on said 
reflection polarizing plate with the polarized state changed. 

Claim 13 (Currently Amended}. The liquid crystal display 
apparatus according to claim 12, wherein said optical element -hM- 
comprises a transparent film transmitting the incident light from 
rhe front side to be incident on the first reflection polarizing 
.5 plate and subjecting the light reflected from said reflection 
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polarizing plate to the inner surface reflection so as to permit 
the light to be incident again on said reflection polarizing 
plate - 

Claim 14 (Withdrawn) . The liquid crystal display apparatus 
according to claim 12, wherein said optical element has a 
r^stardation plate imparting a phase difference between the normal 
light and the abnormal light of the transmit Led light so as to 
5 change the polarized :itate of the transmitted light. 

Claim 15 (Withdrawn) . The liquid crystal display apparatus 
according to claim 14, wherein said retardarion plate has a 
quarter wavelength plate imparting a phai^e difference of 1/4 
wavelength between the normal light and the abnormal light of the 
5 transmitted light. 

Claim 16 (Withdrawn) . The liquid crystal display apparatus 
according to claim 15, wherein said quarl'ier wavelength plate is 
arranged such that the retarded phase axis thereof crosses the 
reflection axis and the transmission ajcis of the reflection 
5 polarizing plate arranged on the front side of the liquid crystal 
element with a crossing angle ol about 45° . 
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Claim 17 (CurreriLly Amended), The liquid crystal display 
apparatus according to ciaim 12^ wherein a surface treatment is 
applied to the front surface of said first reflection polarizing 
plate to permit the light of the one pol<.iri2^d component to be 
5 incident on the optical element arranged on the front side of the 
reflection polarizing plate at an angle of iricidence at which the 
light is subjected to trtw inner surface reflt^ction by the optical 
element. 

Claim 18 (Withdrawn) . The liquid crystal display apparatus • 
according to claim 12, wherein a surface treatment is applied to 
the front surface of said f.irst reflection polarizing plate to 
permit the light of one polarized component to be diffused and to 
5 permit the light of the other polarized component to be 
transmitted without being diffused. 

Claim 19 (Withdr^iwn) . The liquid crystal display apparatus 
according to claim 12r further comprising a diffusion layer 
arranged between the first reflection polarizing plate and the 
optical element arranged on the front side of the reflection 
5 polarizing plate so as to diffuse the transmitted light within a 
predetermined expanding angular range. 
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Claim 20 (Withdrawn). The liquid crystal display apparatus 
according to claim 19r wherein said diffusion layer has a 
directivity in a direction inclined from a line normal to the 
first reflection polarizing plate. 

Claim 21 (Withdrawn) . The liquid crystal display apparatus 
according to claim 12^ further compriaina diffusing means 
arranged between the liquid crystal element and the first 
reflection polarizing plate arranged on the front side of the 
5 liquid crystal element for diffusing the transmitted light. 

Claim 22 (Currently Amended). The liquid crystal display 
apparatus according to claim 12^ wherein said rear member 
includes a second refIecT:ion polarizing plate reflecting t^w 
light ^£ one of the two polarized components, which are 
5 perpendicular to each other, of the incident light and 
txansmitting the light of the other og the_ two polarized 
eompon < ^nt components . 

Claim 23 (Currently Amended) . The liquid crystal display 
apparatus according to claim 22, further comprising a back light 
arranged on the rear sid-j of said rear member, the back light 
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transmitting the incidenl light from the front side, and emitting 
5 an illuminating light toward the front side. 

Claim 24 (Withdrawn) . The liquid crystal display apparatus 
according to claim 12, wherein said rear member has means for 
reflecting the light of one of the two polarized components ^ 
10 which are perpendicular to each other, of the incident light and 
absorbing the light of zYie other polarized component. 

Claim 25 (Withdrawn) . The liquid crystal display apparatus 
according to claim 24, wherein said rear member comprises a 
second reflection polarizing plate reflecting the light of one of 
the two polarized components., which are perpendicular to each 
5 other, of the incident light and transmitting the light of the 

other polarized componenL, and light absorption means arranged on 
the rear side of said second reflection polarizing plate. 

Claim 26 (Withdrawn,^ . The liquid crystal display apparatus 
according to claim 25, wherein said light absorption means has an 
absorption polarizing plate transmitting the light of one of the 
two polarized components, which are perpendicular to each other, 
5 of the incident light and absorbing the light of the other 
polarized component - 
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Claim 27 (Withdrawn) . The liquid ci^ystal display apparatus 
according to claim 25, wherein said light absorption means has a 
colored film absorbing rhe light having a predetermined 
wavelength band. 

Claim 28 (Currently Amended). The liquid crystal display 
apparatus according to claim 12, whe-roin said rear member h«- 
comprises a reflection film. 

Claim 29 {Withdrawn} . The liquid crystal display apparatus 
according to claim 12, wherein said rear member has an absorption 
polarizing plate transmitting the light of one of the two 
polarized components, which are perpendicular to each other, of 
5 the incident light and absorbing the iighc of the other polarized 
component, and a reflection plate arranged on the rear side of 
the absorption polarizing plate. 

Claim 30 (Withdrawn) . The liquid crystal display apparatus 
according to claim 29, wnerein said rear member has a back light 
arranged between said absorption polarizing plate and said 
reflection means^ tranamittinq the incident light from the front 
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5 Side and the reflected light from the reflection film, and 
eTnitting an illuminating light toward the front side, 

Claim 31 (Withdrawn'- - The liquid crystal display apparatus 
according to claim 12, wherein i;aid rear member has a second 
reflection polarizing plate arranged c^n the rear side of the 
liquid crystal element, a third reflection polarizing plate 
5 arranged on the rear isid*^ of said second reflection polarizing 
plate, a diffusion layer arranged betv/een said second and third 
reflection polarizing pluLes and diffusing the transmitted light, 
and light absorbing means arranged on the rear side of said third " 
reflection polarizing plate- 
Claim 32 (Currently Amtinded) . The liquid crystal display 
apparatus according to claim 12, further comprising diffusion 
rneans airraricf e d disposed between the .liquid crystal" element and 
said rear member for diflusing the transmitted light. 

Claim 33 (Currently Araended) , The liquid crystal display 
apparatus according to claim 32, wherein said diffusion means has 
a directivity in a direction parallel to a line normal to the 
reflection polarizing plate arL ' anged disposed on the front side 
5 of the liquid crystal element. 
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Claim 34 (Currently Amended). The iiquia crystal display 
apparatus according to cialm 33, wherein said diffusion means 
indudea comprises a leni; film having micro lenses arran ge d 
d_i5j3Gsed on one surf ace . 

Claim 35 (Withdrawn: . The liquid crystal display apparatus 
according to claim 12, wherein said rear member has 
diffusion-reflection properLies. 

Claim 36 (Original) , The liquid crystal display apparatus 
according to claim 12, wherein said liquid crystal element is a 
simple matrix liquid crystal element in wnich liquid crystal 
molecules are twist-aligned with a twisting angle of about 100''. 

Claim 37 (Original) . The liquid crystal display apparatus 
according to claim 36, wherein said liquid crystal element has a 
liquid crystal layer in which the product And between the 
refractive index anisotropy An of the liquid crystal and the 
5 thickness d of the liquid crystal layer falls within a range of 
between 115 nm and 13C nm. 
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Claim 38 (Withdrawn) . The liquid crysta display apparatus 
according to claim 1, wherein said liquid crystal element has a 
liquid crystal layer in which liquid crystal molecules are 
twist-aligned with a twisLing angle of ISO"* to 270° between the 
5 front and rear substrates. 

Claim 39 (withdrawn?. The liquid crystal display apparatus 
according to claim 38, further comprising a transparent film 
arranged on the front sid(? of said first reflection polarizing 
plate for subjecting the light reflected from the first 
5 reflection polarizing film to the innt:r surface reflection so as. 
to be incident again on tsaid reflection polarizing plate. 

Claim 40 (Withdrawn^ . The liquid crystaj display apparatus 
according to claim 33, wherein said transparent film exhibits 
optical characteristics of changing the polarized state of the 
transmitted light. 

Claim 41 (Withdrawn) . The liquid crystal display apparatus 
according to claim 40, wherein s^id transparent film includes a 
quarter wavelength plate imparting a phase difference of 1/4 
wavelength between the normal light and the abnormal light of the 
5 transmitted light. 

-14- 



PAGE 14/24 ' RCVD AT 1119/2004 11:50:17 AM [Eastern Standard rime] * SVR:USPTO.EFXRF.1/0 * DNIS:8729306 * CSID:212 319 5101 * DURATION (mfn-ss):0M4 



Jan. 19. 2004 1 1:55AM FR I SHAUF & PARTNERS 



No. 6809 P. 15/24 



Apuln. No. 09/669,546 

Amendment: daced January 19, 2004 

Rftply zo Office Action ot October 20, 200:^ 

Claim 42 (Withdrawn^ . The liquid crystal display apparatus 
according to claim 41, wherein said quarter wavelength plate is 
arranged such that the retarded phase axi:^ thereof crosses the 
transmission axis of the iufleci:ion polarizing plate arranged on 
5 tne front side of the liquid crystal sieinent with a crossing 
angle of about 45''. 

Claim 43 (Withdrawn'! . The liquid crystal display apparatus 
according to claim 40, further comprising diffusion means 
arranged on the front side of the first reflection polarizing 
piate for diffusing the J.ight reflected from the reflection 
5 polarising plate. 

CI aim 44 (Withdrawn) , The liquid crystal display apparatus 
according to claim 38, further comprising an absorption 
polarizing plate arranged between the liquid crystal element and 
the first reflection polarizing plate such that the transmission 
5 axis of said absorption polarizing plate is substantially 

parallel to the transmission axis of the refic^ction polarizing 
plate, and having a transmission axis transmitting one of the two 
polarized components, which are perpendicular to each other, of 
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the incident light and an absorption axis absorbing the light of 
10 the other polarized component. 

Claim 4i3 (Withdrawn) , The liquid crystal display apparatus 
according to claim 3a, further comprising a diffusion layer 
arranged between the liquid crystal element and the first 
reflection polarizing pirite and/or between the liquid crystal 
5 element and the reflection means arranged on i:he rear side of the 
liquid crystal element . 

Claim 4 6 (Withdrawn) . The liquia crystal display apparatus 
according to claim 38, waerein said rear member includes a second 
reflection polarizing plate reflecting the light of one of two 
polarized components, which are perpendicular to each other, of 
5 ttiG incident light and transmitting the light of the other 
polarized component. 

Claim 47 (Withdrawn). The liquid crystal display apparatus 
according to claim 38, wnerein said rear member includes an 
absorption polarizing plate absorbing the light of one of two 
polarized components, which are perpendicular to each other, of 
5 Lhe incident light and transmitting the light of the other 
polarized component. 
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Claim 48 (Withdrawn}, The liquid crystal display apparatus 
according to claim 38, whereiri said rear member includes a 
reflection film. 
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